Lysosomal dysfunction on hydrogen peroxide-induced apoptosis of osteoarthritic chondrocytes.
The purpose of this study was to examine the mechanism of hydrogen peroxide-induced apoptosis in osteoarthritic chondrocytes. We evaluated the reactive oxygen species (ROS) formation, lysosomal staining and dysfunction of the mitochondrial membrane potential in these cells after exposure to hydrogen peroxide. Osteoarthritic chondrocytes were isolated, and divided into 4 dishes in which different concentrations (0.1 mM, 1 mM and 10 mM) of hydrogen peroxide, or no additive (control) was added. The cells were incubated for 1 or 4 h, then assayed for ROS formation, mitochondrial membrane potential and lysosomal staining. ROS formation was detected in chondrocytes after 1 h of exposure to hydrogen peroxide concentrations over 0.1 mM. Lysosomal swelling was detected after 1 h of exposure to hydrogen peroxide concentrations of 0.1 mM and over, possibly revealing lysosomal membrane instability. Moreover, indications of lysosomal rupture, including release of lysosomal enzymes, were apparent 1 h after addition of 10 mM of hydrogen peroxide. The addition of hydrogen peroxide to chondrocytes induces ROS formation and lysosomal dysfunction, revealed by swelling and rupture, prior to dysfunction of the mitochondrial membrane potential. Anti-oxidants may have a therapeutic application in the prevention of lysosomal dysfunction to inhibit chondrocyte apoptosis and degradation of the cartilage matrix.